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I ntroduction

Good morning. | would like to express my appreciation to Genera Gordon and Under Secretary
Card for their invitation to goeak to you today concerning the Nuclear Regulatory Commission’s safety
oversight programs and processes. (Slide 1) Since the theme of this conference deds with safety
management, | would like to acknowledge that the title of my talk reflects a primary tenet of our
regulatory philosophy — namely, the reponsibility for safety management falls on our licensees
shoulders. The NRC' s responsibilities are to monitor performance, assess the effectiveness of safety
management programs and activities, require corrective actions to ded with deficienciesin those
programs and activities, and to take gppropriate enforcement action for failure to comply with
regulatory requirements, which in the most egregious cases could include suspension or revocation of a
license. You have just heard Mr. O’ Hanlon address safety management from the perspective of an NRC
licensee; | will be focusing principaly on safety oversight.

Because the NRC is an independent regulator and overseer and does not have operationa
respongibilities, the NRC has a relaionship with its licensees that is fundamentdly different from
DOE ' s rdationship with its contractors. Nonetheless, | believe that the NRC' s recent experiencesin
implementing oversight processes and programs that are risk-informed and performance-based can be
helpful as DOE drives to implement Integrated Safety Management throughout its complex. This belief
is based not only on the results we have seen as we have put our new programsin place, but also on my
past experience as a member of several National Academy of Science panels that were chartered to
evauate safety issues and performance in the DOE wegpons complex and at DOE'’ s reactors.

In discussing the NRC's safety oversight activities, | will focus primarily on those dedling with
reactors. Asmogt of you are aware, the NRC' s regulatory purview includes not only reactors, but aso



the use, handling, transport, and storage of radioactive materials. In fact, there are more than 100 times
as many materias licenseesin the U.S. asthere are reactor licensees. Nonetheless, most of the agency’s
regulatory resources are focused on reactor regulation, because that is the sector that has the most
potentid impact on the NRC' s overal safety misson. Because reactor technology has many eements
that are common from licensee to licensee — in contrast to the wide variation in materids-related
activities— it has been easier to put in place our new, risk-informed oversight process for reactors.
Similar programs are underway in the materials arena, but they are not asfar aong, for reasons that |
hope will become apparent as | proceed.

Let meturn now to abrief discusson of the bases for plant safety performance, after which |

will describe our reactor oversight process — the way it used to be and the changes that we have recently
implemented.

Reactor Safety Bases

It goes without saying that the NRC aims to insure that nuclear plants are constructed and
operated in afashion that assures adequate protection of the public health and safety. The parameters
that define the safe operation of nuclear power plants are derived from avariety of sources, but | will
mention three significant ones. A plant’'s Find Safety Analysis Report (FSAR), whichisthe
fundamental document used in licensing the plant, defines the plant’ s design bases—essentidly, the
envelope of conditions under which the plant’s safety systems are able to respond and to bring the plant
to a safe shutdown state without significant damage to the plant or the public. The plant’s Technicdl
Specifications, or Tech Specs, form apart of the license and define the conditions under which safety
systems are considered to be cgpable of operating, as well as specifying necessary licensee actions if and
when those systems are not operable. Further, on the regulatory side, most of the requirements that
nuclear power plants must meet can be found in Part 50 of Title 10 of the Code of Federd Regulations.
It is not gppropriate to go through the entire compendium of requirements, but | do want to mention two
of the most essential components. Thefirgt is 10 CFR Part 50, Appendix A, which contains Generd
Design Criteria (or GDCs) for nuclear power plants. These requirements define a plant’s necessary
design capabiilities at avery high level. Many of the other regulations in Part 50 cover specific aspects
of plant design that are needed to satisfy the GDCs. The second regulation is 10 CFR Part 50,
Appendix B, which discusses quality assurance requirements, or QA. The 18 QA criteriain Appendix
B define programmeatic ements and controls required for al phases of nuclear plant design,
congtruction, and operation, including corrective action when deficiencies are identified. Appendix B is
arguably the most powerful of the NRC' s regulations, and is the most often cited for regulatory
violaions

The NRC' s oversight programs and processes use safety bases, such asthose | have just
discussed, in making determinations as to the capability of alicensee to operate aplant safely. The
process has evolved considerably over the past 20-plus years, with the most far-reaching changes having
been introduced over the last two years. Let me review the way the system used to work, and then
discuss how we have changed and improved it.

Reactor Oversight

The NRC' s reactor oversght process as it existed until recently had its originsin the agency’s
response to the accident at Three Mile Idand. Among the significant actions taken by the NRC were



the stationing of resident inspectors a every operating power reactor Ste, and the establishment of an
evauation process, termed the Systematic Assessment of Licensee Performance, or “SALP.” SALP
was largely an ingpection-based program, in which the NRC reviewed licensee performance on a 12- to
24-month cycle in four “functiond areas’: plant operations, maintenance, engineering, and plant

support. A numericd rating for each area was determined, and a report was prepared discussing the
licensee' s performance. The period between SALP eva uations was based on the licensee’'s SALP
score: poor performers were rated more frequently, while top plants were assessed less often. Astime
went dong, two other oversight activities were incorporated into the process. a semiannua meeting of
NRC senior managers, focusing on plants with poor or declining performance, a product of which was
the famous-or, perhaps infamous—*watch list”; and a semiannud plant performance review, the purpose
of which wasto assess overd| plant performance and to plan future ingpections.

SAL P was developed when there was relatively little operationa experience with nuclear power
plants. A governing presumption was that plants were safe if they were in compliance with NRC
regulations. Asaresult, the focus of the SALP process was often on compliance, regardiess of the
safety implications of afailure to comply. SALP was dso the subject of considerable criticiam over the
years for anumber of other reasons, including:

Clamsthat the SALP process was too subjective, too dependent on the judgment of the
ingpectors as to whether performance was acceptabl e,

S Claims that the bases for the numerical scores were, in some cases, obscure, and the
meaning of aparticular score was difficult to interpret for both the licensee and other
sakeholders; and

S Clams that the process was largely retrospective, looking at past performance, and not
reflective of the contemporaneous situation. It was asserted that problems might be cited
that had long been corrected, while emergent issues could be overlooked.

In the mid-1990s, in response to criticism from both insde and outsde NRC and in concert with
adecison to move toward a more risk-informed regulatory philosophy, the agency investigated
dternatives to SALP, with the god of providing a more objective, timely, and safety-focused process
for accomplishing oversight responsibilities. The result, which we refer to as the Revised Reactor
Overdgight Process (or RROP), was implemented on a pilot basisin 1999, and based on afavorable
review by apand of NRC gaff and stakeholder representatives, was implemented industry-wide in
April 2000. | will describe the framework and the basic eements of the RROP, and the ways in which |
believe it improvesthe NRC' s oversght capabilities. Firgt, however, | should take afew momentsto
discuss the NRC' s evolution toward a risk-informed regulatory process — and what “ risk-informed”
means.

Risk-Informed Regulation

The NRC was a pioneer in the development of a process to help quantify the risks of nuclear
power plant operation by means of probabilistic risk assessment (or PRA) techniques. Some of you are
no doubt familiar with the Reactor Safety Study sponsored by the NRC in the 1970s and carried out at
MIT under Professor Norman Rasmussen, which represented the first systematic application of PRA to



evauate nuclear power plant risks. Since that time, the use of PRA has become widdly accepted, and
the technology has advanced and matured. At the same time, the databases on which PRA depends for
information on, for example, equipment failure rates, have expanded as result of the accumulation of
more than 3000 reactor-years of operating experience around the world. As aresult, the NRC
determined in the mid-1990s that quantitative risk assessment was sufficiently developed to serve as
one of the bases for making regulatory decisions. | need to stress here that risk is not the only criterion
used in this regard, because we recognize that there are till uncertainties associated with the use of
PRA techniques. We continue to use elements of our traditiona approach to regulation, such asthe
need for defense in depth, as part of the decison-making process, aswell. Thisiswhy we refer to risk-
informed, rather than risk-based regulation. As we undertook the development of such aregulatory
philosophy, an obvious focus was to use risk to guide the oversight process. After much hard work on
the part of the NRC staff, the RROP was born.

The Revised Reactor Oversight Process

(Slide 2) The basic framework of the RROP reflects the NRC' s overd| safety misson and the
elements of operationd safety that support that misson. Asyou see at the top of the framework—and as
| sated earlier—the NRC' s missonisto protect public hedth and safety.  The next level showsthe three
strategic performance areas that support the accomplishment of our mission. Reactor safety refersto
protection againgt the impacts of reactor accidents. Radiation safety refers primarily to rdleases asa
result of normal operation, as opposed to accident-related impacts. And you aso see athird area,
safeguards. This reflects a separate, but essentid part of the NRC' s hedlth and safety mission: to ensure
that specid nuclear materias are properly protected from accidenta or ddiberate misuse. This|latter
eement is clearly not limited to nuclear power plant Stes, but it is an important agpect of our licensees
responshilities.

The next level of the framework comprises what we call the seven “cornerstones’ that form the
foundation for achieving acceptable safety performance. The four reactor safety cornerstones reflect the
NRC' s defense-in-depth gpproach to safety: accident prevention and the mitigation of accident
consequences, with an appropriate balance between them. That is, our licensees should gtrive to see
that accidents do not happen. But we aso require the capability to ded with accidents if they should
occur, and to minimize their consequences. The cornerstones follow logicaly from the accident
mitigation and prevention functions. Accidents begin with initiating events, which should be
minimized. They are kept from progressng by the action of mitigating systems. If those sysems are
unavailable or ineffective, there are engineered barriers that prevent or hinder the release of radioactive
materid. Should that materid escape into the environment, emergency preparedness providesthe
means by which action is taken to protect members of the public from hedth impacts of radiation
exposure.

The two cornerstones under radiation safety reflect the NRC' s regulatory limits on both worker
exposure and routine releases to the environment. The last cornerstone, related to safeguards, indicates
the need to provide protection againgt misuse of nuclear materias.

The last row of the framework is adso extremely important. These are cdled “ cross-cutting
areas,” and reflect aspects of plant operation that are common to all of the strategic performance areas
and cornerstones. These are human performance, the establishment and maintenance of a safety-
conscious work environment, and problem identification and resolution. These are elements of what is



broadly referred to as “safety culture.” 1 will come back to that topic, but et me proceed right now to
explain how the RROP framework is actudly implemented.

(Slide 3) Thisdide is very complicated, but for now, | shall focus on the bottom half, which
shows the two means of assessing licensee performance: performance indicators and ingpections.
Recdl that the gods in developing this new process were to provide a more objective, timely, and
scrutable means for ng licensee performance, as well as to improve the focus on issues of true
risk-ggnificance. The issue of objectivity has been addressed by establishing performance indicators
for each of the seven cornerstones. These indicators are quantitative measures of system performance,
such as safety system functiond failures, or, in some cases, programmatic performance, such as
emergency preparedness drill participation. To augment the performance indicators and to assess
performance and programmatic areas for which a quantitative assessment is not practicd, we ill
conduct inspections. However, the ingpection program has been revised to focus on risk-sgnificant
issues, and a basdline program has been established for al power plant licensees.

Once the performance indicators and ingpection findings have been compiled, their risk-
sgnificance must be assessed. For performance indicators, the numerica vaues are compared to
established thresholds. Inspection findings are evaluated by means of a significance determination
process (or SDP), in which smplified risk models are used to assess the safety-significance of each
finding. The smplified risk models are, in essence, very generdized PRAS.

The goals of timdiness and scrutability are served by the reporting process. Inspection and
performance indicator assessments are reported quarterly, and the resultsin each area are color-coded,
corresponding to the safety-significance determined in the evaluation process. The next dideillustrates
how the information is displayed, with repect to the performance indicators for each cornerstone.
(Slide4) Thisistaken from our webgite. A “green” finding or performance indicator indicates very
low safety sgnificance. Whiteisthefirst threshold, and that color indicates low-to-moderate safety
sgnificance. Yelow isthe next threshold, representing substantial safety significance. High safety
sggnificanceisindicated by ared performance indicator or ingpection finding.

The fina step of the assessment processis to evauate the results to determine necessary NRC
follow-up activities. Thisis done by means of our “action matrix” (Side 5). From the left to the right
across the top are the results, increasing in the level of safety significance. The rows correspond to
agency and licensee actions and communications. This matrix guides the digpostion of performance
indicator findings and the results of the NRC' sinspection activities. An*“dl green” report means that
findings are referred back to the licensee for corrective action, and the subsequent inspection effort will
be at the basdine level. Degradation in safety performance, as indicated by white, yellow, or red
findings, resultsin increasing levels of NRC oversight in the disposition of findings and increased
ingpection effort. The action matrix aso indicates how the agency isto communicateits findings to the
licensee and to the public.

Asl| indicated, the results of the RROP performance assessment determine how the NRC will
conduct ingpections a aplant. All plants get a least the basdline ingpection effort, while supplementa
ingpections may be included to respond to degradations in safety performance. This permits usto
schedule our inspection activities in advance, and to inform licensees about those activities. Ingpections
are planned 12 months aheed for dl plants, and are adjusted every 6 months as determined by the results
of quarterly assessments. Once ayear, NRC senior managers meet to discuss the results of plant



assessments, in what is called the Agency Action Review. In addition, the NRC holds public meetings
at plant sitesto discuss licensee performance. SDP results are also used as an input to the NRC's
enforcement process, to ensure that enforcement actions are cong stent with the safety significance of
regulatory non-compliance.

The RROP has been in operation for dl power plant licensees for alittle more than 18 months,
and the initid indications are that it has been extremedy successful in accomplishing most of its gods.
Thisis not only the NRC' s conclusion; feedback from our licensees and stakeholders has been largely
postive, aswell. Under the new process, our assessments are more timely and the color-coded results
are much easer to understand than was the case with the old SALP numerical scores. Performance
indicators increase the objectivity of the agency’ s findings and there is a clear connection between the
overdl performance assessment and the commitment of NRC ingpection resources and the enforcement
process.

There are till some bumps in the road that must be resolved, and improvements that we can
make to the process. For example, we are studying other performance indicators to seeif we can
establish an even better connection to risk. We aso seek performance indicators that will help predict
emergent problems, and thereby permit their avoidance, rather than confirm existing problems. We are
aso working to improve the risk assessment tools used in the SDP. It seems clear at thisjuncture,
however, that the RROP has been a change for the better from nearly every perspective.

Asl| indicated in my introductory comments, we are dso moving forward in developing arisk-
informed oversight process for our materials licensees. In terms of day-to-day operations, many of the
facilitiesin the DOE complex are Smilar to some of our mgjor materials licensees, such as fud materia
converson and fabrication establishments, and thus our activitiesin this areamay be of particular
interest to thisaudience. The NRC isusing insghts derived from the RROP to hep develop asmilar
materials oversght process. For example, we are evaluating the type of performance indicators that
would be most useful and appropriate in assessng materids-related operations. We are dso examining
methods for making ingpections more risk-informed and for eva uating the safety sgnificance of

ingpection findings

Moreover, in 2000, the NRC established risk-informed requirements for materias licensees who
are authorized to possess more than a critica mass of specid nuclear materids, including operators of
enrichment, conversion, and fabrication facilities. An important e ement of that programisa
requirement for an integrated safety assessment (or 1SA), which in abroad sense is the andlog of a PRA
for areactor. The guiddinesfor ISAs, which arein 10 CFR 70.61 and 70.62, include consideration of
both chemicd and radiologica hazards, identification of potentid accident sequences initiated by both
interna and externa events, and evauation of the likelihood and consegquences —in other words, the
risk — of the identified accident sequences. Just as reactor PRAS provide a basis for assessing the risk
ggnificance of ingpection findings in the RROP, | anticipate that the ISAswould help establish a
gmilar foundation for materids licensees. While this effort is dill inits early stages, | am hopeful thet
it will serve as abasisfor broadening the focus of the NRC'sinitiativesin risk-informed regulation and
for redizing improved safety performance on the part of our materids licensees.



Safety Culture

Let me now return to an agpect of the RROP that | covered swiftly in my summary —the “ cross-
cutting” areasin the RROP. Recdl that these included human performance, a safety-conscious work
environment, and problem identification and resolution. These are dl dements of what isreferred to
today as“ safety culture” The NRC believes that the development of a strong safety cultureisan
indispensable part of alicensee’s operationa effort, and that many breskdownsin safety performance
can be traced to failuresin thisarea. Moreover, based on the information that | have seen on ISV, |
believe that there is a clear connection between safety culture and successful implementation of 1SM.

Although safety culture is abroad concept, there is general agreement asto its basic eements.
These include management emphasis on safety as the highest priority; training for dl geff, a dl leves,
to ensure that each employee understands his or her responsibilities for ensuring safe operations,
consarvative, safety-conscious decisionmaking; a philasophy of continuous improvement, including
critical self-assessment and a questioning attitude; and in the event that problems do arise, awillingness
to address problems promptly and effectively. Asl look at the guiding principles and core functions of
ISM, such as line management responsibility for safety, clear roles and responsibilities, balanced
priorities with an emphagis on safety, and aneed for continuous improvement, | believe that most of the
elements of safety culture are either explicitly or implicitly being addressed.

Another aspect of ISM, as | understand it, isits close connection to quality assurance. Recdl
that 1 mentioned the broad reach of our QA rulesin 10 CFR 50, Appendix B. In my view, quaity
assurance in this context should be seen as a system for ensuring good engineering practice. Among its
18 QA criteria, Appendix B addresses management involvement; training; use of documented
procedures, appropriate controls for materias, equipment, and processes, and effective corrective
action. It seems clear that astrong safety culture is an essentid ement in the implementation of an
effective integrated safety management program, and that arigorous QA program can help provide the
sructure for such a program.

Conclusion

Let me conclude by saying that | hope that the NRC' s experiences in implementing a risk-
informed safety oversight program can be useful to DOE and its contractorsin further development and
goplication of ISM. While putting such a program in place is not easy, | am confident that the end result
will be improved, safety-focused operations across the DOE complex.

Thank you.
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REACTOR OVERSIGHT PROCESS
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ACTION MATRIX
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